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During normal keratinization epidermal
nucleoproteins are probably first broken down
to ribonueleie acid (RNA) and desoxyribonucleic
acid (DNA). Further catabolism of the nucleic
acids probably proceeds along the same path-
ways as in other mammalian tissues. (Fig. 1).
Some of the decomposition products of the
nucleic acids can be detected in aqueous extracts
of the normal stratum corneum and callus (1).
The first indication that nucleic acid eatabolites
may be retained in pathological horny layers
was the finding of Bolliger and Gross (2) of
pentose, and the purine base, guanine, in dandruff
flakes. GrUneberg and Szakall (3) reported that
psoriatic scales contain large amounts of pentose,
a finding which has been confirmed by several
workers (1, 4). Fleseh and Esoda (4) found that
desoxyribose was also increased in psoriatic
scales, and they considered that both the ele-
vated pentose and desoxyribose reflected an
abnormal nuclear metabolism with increased
production, and incomplete decomposition of
nucleoproteins. Similar but less marked increases
in the nucleic acid sugars have been found in
the scales from seborrheic dermatitis, neuro-
dermatitis, Darier's disease and exfoliative
dermatitis of non-psoriatic origin (4).
The decomposition of nucleic acids is also
evident from the presence of some of their other
degradation products. Psoriatic scales contain
an increased total phosphate (1, 5), part of which
may be derived from the decomposition of nucleic
acids. Wheatley and Farber (1) have recently
reported large amounts of the pyrimidine base,
uracil, in aqueous extracts of psoriatic scales.
Two purine derivatives, xanthine and hypoxan-
thine, were also identified in the extracts; these
substances were present in smaller amounts in
callus, but the latter did not contain any uracil.
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In addition, callus also contained an unidentified
base which was absent from psoriatie scales; this
substance did not appear to be a nucleotide,
nucleic acid base or any known intermediate of
pyrimidine metabolism.
In addition to these breakdown products, it
has now been demonstrated by biochemical
methods, that psoriatic scales contain relatively
large amounts of both RNA and DNA as com-
pared with callus (1). This finding has suggested
that in psoriasis, there is a defect in the metabo-
lism of nucleoproteins with retention of nucleic
acids in the scales. There are no reports in the
literature concerning the nucleic acids and their
bases in the horny layers of other scaling derma-
toses. In view of the high pentose content found
in some of these diseases, a similar retention of
RNA and DNA would be expected.
In the present study, the nucleic acids of psori-
atic scales were determined and compared with
normal stratum corneum, callus and scales from
other dermatoses. The aqueous extracts of these
horny layers were analyzed in order to detect
any nucleic acid bases. The unidentified sub-
stance in callus was further studied and its
presence in other scaling dermatoses investigated.
MATERIAL
1. Normal stratum corneum was gathered by
gently scraping the limbs of human volunteers at
weekly intervals with a glass slide. All subjects
were over the age of 60 years and were not suffering
from any skin disease. Sufficient material for bio-
chemical analyses was obtained by pooling ap-
proximately 100 specimens on each occasion.
2. Callus was obtained from the feet of normal
subjects.
3. Psoriatic scales were collected from 30 sub-
jects with chronic psoriasis. Specimens were
mainly from the trunk and limbs, a few from the
scalp. Some patients were receiving local or sys-
temic treatment or both.
4. Scales from the following dermatoses were
also studied:
I. Pityriasis rubra pilaris—4 cases
II. Exfoliative dermatitis—3 cases of non-
psoriatic origin
III. Seborrheic dermatitis—3 cases of subacute
involvement of the scalp, face and neck.
IV. Ichthyosis vulgaris—3 cases
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FIG. 1. Nucleoprotein Catabolism
V. Congenital ichthyosiform erythroderma—
2 cases
VI. Keratoderma plantare—l case
VII. Mycosis fungoides—1 case secondary to
psori asis
METHODS
Water Soluble Components
Scales freed from debris were defatted for 48
hours in three changes of ether at room tempera-
ture and dried. Distilled water (15 ml/G) was then
added to the fat-free scales and allowed to remain
in contact with them for 24 hours at room tempera-
ture. During this time the mixture was gently
stirred on several occasions, but grinding and
shaking of the scales were avoided in order to
prevent any breakdown of the nucleic acids. The
filtered aqueous extract was deproteinized with
trichloracetic acid or by ultrafiltration and con-
centrated in a current of warm air to a final volume
of 5 ml. per G. of fat free scales.
Pentose was determined by the orcinol method
(6) and desoxyribose with diphenylamine (7) in
aliquots of the aqueous extracts. The presence of
nucleic acid bases was investigated by means of
paper chromatography (8). Volumes of 100 l.,
equivalent to 20 mg. of fat-free scales, were ap-
plied to strips of Whatman No. 1 filter paper and
ascending and descending chromatography per-
formed with a variety of solvents. The compounds
under investigation were adequately separated
with isopropanol; water; hydrochloric acid (8).
Unless stated otherwise, the results reported in
this paper have been obtained with this solvent.
Examination of the dried strips under ultraviolet
light (S. L. Mineralight 2537) revealed the pres-
ence of dark spots which were outlined in pencil
for further study. The Rf values of the spots were
determined in the usual manner; each spot was
then cut off the strip and extracted with 3 ml. 0.1
N hydrochloric acid for 24 hours. The acidic ex-
tracts were examined in a Beckman DU spectro-
photometer and their absorption in the ultraviolet
measured. From the data thus obtained and by
comparison with known purine and pyrimidine
bases, the nature of each substance was deter-
mined. Quantitative estimations of the eluted
compounds were performed by reference to stand-
ard solutions of nucleic acid bases, readings being
taken at the absorption maximum (X max) of each
compound as determined spectrophotometrically.
Nucleic Acids
Extraction of the nucleic acids was carried out
by a modification of the Schneider method (9).
Following the removal of the water soluble com-
ponents, the residual scales were homogenized
in three volumes of 5% trichloracetic acid at 4°C.
in an all glass homogenizer. The homogenized
scales were then washed three times in cold 5%
trichloracetic acid and all the acid extracts set
aside for further study. The nucleic acids were
extracted by heating at 90°C. in two changes of
5% trichloracetic acid for a total period of 30
minutes. The nucleic acid extracts were combined
and after the removal of residual protein, concen-
trated to a final volume of 5 ml per G. of scales.
Aliquots of the concentrated extracts were used
to determine the RNA by the orcinol method (6)
and the DNA by the diphenylamine reaction (7).
RESULTS
Nucleic acids
Small amounts of RNA and DNA were
detected in normal stratum corneum and in
callus (Table I). Psoriatic scales contained
significantly larger amounts of both nucleic
acids (Table II). The nucleic acid contents of
the scales of the other dermatoses investigated
are listed in Table III.
Nucleic acid decomposition products
Pentose and desoxyribose were present in the
aqueous extracts of normal stratum corneum
and callus (Table I).
Paper chromatography of the aqueous extracts
of normal stratum corneum showed three spots
similar to those found in extracts of callus by
Wheatley (1). Two of these were identified as
xanthine (Rf = 0.20 to 0.22) and hypoxanthine
(Rf= 0.28 to 0.31). The third spot (Rf= 0.58
to 0.59) could not be identified as any known
nucleotide, nucleoside or nucleic acid base. The
ultraviolet absorption spectra of this substance
at various pH concentrations are shown in Figure
2. A similarity was noted between the spectral
behavior of the unknown substance and urocanic
acid (imidazoleacrylic acid; Figure 3), an ultra-
violet absorbing material isolated from human
sweat (10, 11) and present in human epidermis.
(12). The absorption maximum at pH 1 of uro-
canic acid (A max = 266 mi) and that of the
unknown compound (A max = 268 miL) were
almost identical. At alkaline pHs, both sub-
stances showed a shift in their maximum absorp-
tion; this shift was greater in the case of the
unknown compound.
Both the unknown compound and urocanic
acid contained an imidazole ring detected by
the formation of an orange color with the Pauly
reagent (diazosulfonilic acid).
Purified urocanic acid was found to have an
RI value of 0.58 to 0.59 in isopropanol: water:
hydrochloric acid solvent, the same as that of
the unknown substance. In butanol : acetic
acid : water solvent (100:22:50), urocanic acid
had an Rf value of 0.47 to 0.52, whilst that of
the unknown compound was 0.65 to 0.68. When
butanol:water (86:14) was used as the solvent,
the Rf values of urocanic acid and the unknown
substance were 0.27 to 0.32 and 0.47 to 0.49
respectively. In view of the differences in RI
values in the butanol solvents, and the similarity
when concentrated hydrochloric acid was
present in the solvent system, it was postulated
that the unknown substance might be urocanic
acid combined to some chemical compound
capable of altering the rate of migration during
paper chromatography.
Urocanic acid is resistant to the action of
strong acids. The presence of concentrated hydro-
chloric acid in the solvent system could result
in cleavage between the urocanic acid and the
substance with which it is possibly combined. In
order to investigate this hypothesis, the unknown
substance from callus was separated by paper
chromatography with butanol : water (86:14)
as the solvent, and aqueous eluates were hydro-
lyzed with 6 N hydrochloric acid for 3 hours
and with 7 N perchloric acid for one hour at
120°C. Purified urocanic acid was treated in
exactly the same way as unknown substance
and served as a control. The hydrolysates were
NUCLEIC ACIDS AND THEIR DECOMPOSITION PRODUCTS IN HORNY LAYERS 71
TABLE I
Nucleic tcids and Their Water Soluble Components in Normal Stratum Corneum and Callus (mg./IOOG)
Normal Stratum Corneum Callus
S
RNA
DNA
Pentose
Desoxyribose..
Xanthine
Hypoxanthine.
Unknown
Compound...
69
10
67
8
42
18
++
81
10
50
8
15
49
6
67
9
29
20
84
14
75
6
30
24
+++
Range Aver 1 2 3 4
49—84 70 20 22 24 25
6—14 10 4 6 4 6
50—75 65 57 5347 43
6—9 7 6743
29—42 34
15—24 19
15
3
42
4
35
25
6
17
2
29
3
18
++ +++
Range
15—36
2— 7
29—60
3— 7
35—46
18—36
36
7
52
5
44
24
++
19
5
60
4
46
36
+++
Aver.
22
5
45
5
41
26
+++ +++
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TAB
Nucleic Acids and Their Water Soluble
8 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
RNA 470 410 262 305 400 458 321 340 380 296 371 400 425 360 408
DNA 175 114 125 97 85 191 184 150 189 210 190 209 204 102 108
Pentose 620 575 342 410 601 710 362 252 580 246 505 510 725 560 430
Desoxyribose.... 23 17 21 30 17 33 40 18 12 20 19 21 40 29 18
Xanthine 110 133 — 60 97 95 86 119 —
Hypoxanthine... 126 94 69 35 75 73 60 84 62
Uracil +
Uridine 95 150 97 99 117 90 150 171 91
Uracil
Uridine
* Also contains unknown substance.
chromatographed and the following results
obtained:—
Unknown—HC1
Unknown—
HC1O4
Urocanic acid—
HCI
Urocanic acid—
HC1O4
Unknown—HC1
Unknown—
HC1O4
Urocanic acid—
HC1
Urocanic acid—
HC1O4
It will be noted that following acid hydrolysis
of the unknown substance, its Rf values in the
the two solvents were the same as those of uro-
canic acid. The spectral behavior of the unknown
substance after hydrolysis (X max pH 1 = 260
to 262 mtz; pH 10 = 285 mi) was different,
however, from that of urocanic acid. If the above
theory was correct, the spectra should have been
identical.
Quantitative determinations of xanthine and
hypoxanthine and a qualitative evaluation of
the amount of the unknown substance in normal
corneum, are given in Table I.
Aqueous extracts of psoriatic scales showed
a significantly elevated pentose content (Table
II); a similar, but less marked increase, was
RI observed in certain other dermatoses (Table
Value III). Desoxyribose was also increased in most
of the parakeratotic scales examined.
0.50 In agreement with Wheatley (1), chromato-
graphic analysis of the aqueous extract of
0.52 psoriatic scales showed three spots. Two of the
spots were identified as xanthine and hypoxan-
0 50 thine; quantitative studies showed that these
substances were present in larger amounts than
0.48 in normal stratum corneum. The third spot
differed from that found with normal stratum
0.30 corneum and callus; it has an Rf value of 0.65
to 0.68 in the isopropanol : water: hydrochloric
0.27 acid solvent and when eluted with 0.1 N hydro-
chloric acid showed an absorption maximum of
259 to 262 mj.i. Wheatley (1) has identified this
0.30 substance as uracil, and the present observa-
0 29 tions confirm his findings. Recently, however,Wheatley (13) has shown that the spot he
designated as uracil is in fact, a mixture of uracil
and the pyrimidine nucleoside, uridine. This
was confirmed by eluting the original spot and
re-chromatographing with butanol : water (86:14)
solvent. Two spots were visualized by ultra-
violet light: (1) Rf = 0.17 with spectral charac-
teristics of uridine (X max = 262 to 263 mgi) (2)
Rf = 0.32 identified as uracil (X max = 260 mi).
The uridine phosphate compounds also have
absorption maximum of 262 m.o; however, spot
tests for phosphate with ammonium molybdate
were negative. Re-chromatography of the uridine
spot (Rf = 0.17) in n-propanol:ammonium
sulphate: sodium phosphate solvent (14) gave
Solvent Hydrolysate
1. Butanol:acetic acid:
water. (100:22:50)
2. Butanol:water. (86:
14)
LE II
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Components in Psoriatic Scales (mg/bOG)
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 Range Aver.
388
100
425
13
107
45
460
165
570
30
—
60
120
53
280
11
71
51
182
50
440
15
60
72
362
106
500
31
162
106
500
172
712
32
105
82
320
80
440
27
52
30
290
76
390
16
110
54
300
160
343
24
75
71
290
116
315
23
150
78
305
120
462
38
85
49
208
120
318
31
45
42
206
143
261
23
75
37
225
108
458
21
80
60
330
217
406
33
77
112
120—500
50—217
246—725
11— 40
45—162
30—126
336
138
458
24
93
68
124 75 90 125 156 72 75 120
56
26
74
41
46
36
66
107
72
37
56
—
—
121
—
72—171
46—74
26—107
109
63
49
an RI value of 0.54, identical with a known pure
sample of uridine and different from the RI
values of the uridine phosphate compounds
published in the literature (14).
For quantitative estimations, the uracil and
uridine were separated by two-dimensional
chromatography, using the isopropanol : water:
hydrochloric acid and aqueous butanol solvents
(Table II).
Results of the examination of aqueous extracts
of the other pathological scales are summarized
in Table III. It will be noted that in conditions
where hyperkeratosis is the predominant feature,
the unknown substance of normal horny layers
and callus, was readily demonstrable. Scales
from cases of exfoliative dermatitis, pityriasis
rubra pilaris and seborrheic dermatitis con-
tained uracil and, in a few specimens, a trace
I.0
,,-
/_ '
, \ \
S..
..,/ '.
,/ ./•
pHIO\ S..
240 250 260 270 280 290 300 TflJJ.
Fin. 3. Ultraviolet absorption spectra of uro-
canic acid at pH 1, 7 and 10. (X max. pH 1 = 266
miz; pH 10 = 281 mM.)
of uridine was also detected. Both uracil and
the unknown substance referred to above were
found in two cases of seborrheic dermatitis and
one case of exfoliative dermatitis and pityriasis
rubra pilaris. The highest concentrations of the
unknown substance were found in callus, with
smaller amounts in ichthyosis vulgaris and
ichthyosiform erythroderma.
DISCUSSION
The presence of only small amounts of DNA
and RNA in normal stratum corneum—as com-
pared with that of parakeratotic horny layers—
suggests that during normal keratinization,
almost complete degradation of epidermal
nucleoproteins occurs. The decomposition of
nucleic acids results in the formation of nucleo-
tides and nucleosides, which, in turn, are broken
0.8
0.60
0.4
0.2
//aa
Fin, 2. Ultraviolet absorption spectra of un-
known compound present in aqueous extracts of
callus at pH 1, 7 and 10. (X max pH 1 = 268 mM;
pH 10 = 285 rn/h.)
240 250 260 270 280 290 300 "p.
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* Includes some uridine
down to pentose sugars, phosphate, purine and
pyrimidine bases (Fig. 1). Of these various
degradation products, pentose can be readily
detected in the aqueous extract of the stratum
corneum; small quantities of desoxyribose have
also been found. Xanthine and hypoxanthine
were present in small amounts; no other nucleic
acid base has been detected and it has been
impossible to identify any nucleotide or nucleo-
side fractions. It is possible that the latter are
present in such small amounts that the methods
used are not sufficiently sensitive for their detec-
tion. The same reason might account for the
failure to detect any of the pyrimidine bases.
The purine bases, adenine and guanine, are
present in both DNA and RNA (Fig. 1), and
are therefore released during nucleic acid decom-
position in greater amounts than the pyrimidine
bases. It is of interest that the only bases detected
in the water solub]e extract of normal stratum
corneum are the purine derivatives, xanthine
and hypoxanthine.
The nucleic acids were present in slightly
smaller amounts in callus as compared to normal
stratum corneum. Horny material from those
conditions in which there is a defect in stratum
corneum separation—e.g. ichthyosis vulgaris, kera-
toderma plantare, ichthyosiform erythroderma-
contained similar amounts of nucleic acids as cal-
lus. The aqueous extracts of all these disorders
had approximately the same amounts of pentose,
desoxyribose and the xanthine compounds.
No other nucleic acid derivatives were detected.
The scales of those conditions characterised by
parakeratosis were found to contain significantly
larger amounts of both DNA and RNA. This
has been demonstrated by Wheatley (1) in the
case of psoriasis, but is also true for pityriasis
rubra pilaris, seborrheic dermatitis and exfolia-
tive dermatitis of non-psoriatic origin. Because
of the increased content of nucleic acids in these
parakeratotic scales, the various decomposition
products are found in greater abundance than in
purely hyperkeratotic disorders. The very
large quantities of pentose present in psoriatic
scales was again confirmed, and the observation
of Flesch and Esoda (4) that this increase is not
specific for psoriasis was supported by the high
pentose content of scales of seborrheic derma-
titis and exfoliative dermatitis. Most of the
parakeratotic scales examined contained xan-
thine and hypoxanthine in larger amounts than
normal horny layers, undoubtedly due to the
greater amounts of adenine and guanine released
from the nucleic acids.
The presence of uracil is not specific for psori-
TABLE III
Nucleic Acids and Their Water Soluble Components in Pathological Scales (mg/I OOG)
Exfoliative
Dermatitis
Seborrheic
Dermatitis
Pityriasis Rubra
Pilaris
Mycosis
Fun-
goides
Ichthyosis Vulgaris
Ichthy-
osiform
Erythro-
derma
Kerato-
derma
Plantare
RNA
DNA
Pentose
Desoxyribose
Xanthine
Hypoxanthine
Uracil
Unknown Com-
pound
150
85
239
15
12 3
189 180!280
Av. 216
1521 901120
Ay. 121
31012011490
Av. 334
181 281 36
Av. 27
H 791 51Ày. 65
— 551 27
Av. 41
—I 451 25
Av. 35
-
-+
1 2 3
165 120175
Av. 153
180 411116Ày. 112
450 3561242
Av. 349
33 161 17
Av. 22
621 —130
Av. 46
50 401 26
Av. 39
60*1 —112
Av. 36
- ++ +
12 3 4
227 301 105 237
Av. 218
751208136 148
Ày. 117
36816281125 312
Av. 358
241 281 20 27Ày. 25
-l 611 - I 30Ày. 45
—l 351 46 J 65Ày. 49
—l 721 61*1 45
Av. 59
1 2 3
55 87 35
Ày. 59
5 I 61 4Ày. 5
85 11051 41
Ày. 77
5
I 71 8Ày. 7
31
I 241 40Ày. 32
—
I 201 32Ày. 26
+++ ++ +++
1 2
41 35
Ày. 38
16 I 9
Ày. 12
63 I 50
Ay. 56
8 110
Ay. 9
41 I 32
Ày. 36
36 I 7
Ày. 21
++ +
95
40
97
17
35
41
+++
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atic scales, as this substance was also detected in
other parakeratotic conditions, although in
smaller amounts than in psoriasis. The pyrimi-
dine nucleoside, uridine, was regularly found in
psoriatic scales when two-dimensional chromatog-
raphy was used for more accurate separation
of the water soluble components.
The finding of guanine in the aqueous extracts
of seborrheic scales by Bolliger and Gross (2)
could not be confirmed. These workers carried
out a vigorous extraction of the scales with hot
water which probably led to considerable decom-
position of the nucleic acids.
The results reported in this paper are in
general agreement with those of Wheatley and
Farber (1), except that in this laboratory, smaller
amounts of DNA have been found in psoriatic
scales. The reason for this difference is not
obvious, but may be due to the different methods
used for extracting the nucleic acids. Polish
workers (15) have commented on the difficulty
in extracting nueleoproteins from psoriatie
scales. They reported that prolonged extraction
with hot 10% sodium chloride solution removes
only about one-half the nucleic acid phosphorus.
The modified Schneider method employed in the
present investigation was found by preliminary
experiments to extract almost 90% of the nucleic
acids from the homogenized horny material.
Prolonging the extraction time to two hours or
raising the temperature to 100°C resulted in only
a small additional yield of DNA and RNA. Some
breakdown and loss of the nucleic acids probably
occurred during homogenization of the scales,
but this was reduced to a minimum by carrying
out this stage of the investigation at a low temp-
erature and as rapidly as possible.
The results of this study indicate that there
is a retention of both DNA and RNA in para-
keratotie horny layers. No biochemical deter-
minations of the nucleic acids in either normal
or pathological human epidermis have been
reported in the literature. Histoehemieal studies
of psoriatie epidermis have shown that the RNA
is increased (16, 17). The high RNA content of
psoriatic scales reflects the increased cellular
activity (increased metabolism) of the epidermis
and is due to the incomplete degradation of
cytoplasmic nueleoproteins. Histoehemically,
the DNA of psoriatic epidermis is not increased
compared with normal epidermis (15). No
increase of DNA was found with biochemical
methods in the epidermis of psoriatics from which
all visible scales had been removed (19). Similarly,
Reinberg etcii (20) found no increase in the DNA
content of whole skin taken from psoriatie lesions
following removal of all scales by brushing. The
DNA present in the psoriatie scales would, there-
fore, appear to be derived from nuclei which
are retained in the parakeratotic horny layer.
Recently, the presence of nueleases in human
epidermis has been demonstrated by Santoianni
and Rothman (21). There is, however, no direct
evidence that these enzymes are responsible for
the breakdown of nueleoproteins during normal
keratinization and their behavior in parakera-
totic conditions remains to be clarified. One other
possible source of the nucleic acids is from
degraded leukocytes (22), which may be present
in the scales of psoriasis, seborrheic dermatitis,
exfoliative dermatitis, etc. In an attempt to
assess the importance of leukocytie decomposi-
tion, scales from the parakeratotie dermatoses
were obtained by means of the "surface biopsy"
method of Goldsehmidt and Kligman (23), and
stained with Giemsa. Relatively few leukocytes
could be found amongst the horny cells and
these would constitute only a limited source of
nucleic acids.
The nature of the nucleic acid decomposition
products found in the aqueous extracts of para-
keratotie scales is of interest. Of these, pentose
has received the most attention, no doubt because
of the strongly positive reaction obtained with
the oreinol reagent. It is worthy of note, however,
that this test is relatively non-specific and is
subject to interference by proteins, mueopoly-
saccharides and other carbohydrate-containing
substances (24). The aqueous extracts of psoriatie
scales have been shown to contain hexosamine
(25, 26, 27) which also gives a positive oreinol
reaction. Following removal of the hexosamine
by precipitation with excess acetone, the aqueous
extract still contained approximately 80% of the
pentose material originally present. Attempts
to isolate the pentose and to define its nature
more precisely by means of paper chromatog-
raphy (1), formation of a p-bromo-phenylhydra-
zone derivative (19) and other methods, have,
so far, been unsuccessful. This difficulty in
identification of the pentoses is probably due to
their being combined to other chemical sub-
stances, such as amino acids (28) or to the pres-
ence of interfering substances (1). Because of
the large amount of pentose present in psoriatic
scales, it has been suggested that the deeom-
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position of nucleic acids would be insufficient
to account for the quantities observed, and that
the pentoses may be derived, in part, from
another source, such as the hexose monophos-
phate shunt (29).
The reason for uraeil and uridine being
retained in parakeratotic horny layers is obscure.
If these substances are derived from the break-
down of RNA, it is difficult to explain why the
other bases, particularly cytosine, are not
demonstrable as well. Wheatley (1) has sug-
gested four reasons which could account for the
presence of uracil in psoriatic scales. He favors
the two possibilities that there is either a defect
in pyrimidine catabolism, or that the RNA of
psoriatie epidermis contains an unusually high
proportion of uracil. In order to investigate the
latter possibility, equal parts of the nucleic
acid fractions of six specimens of psoriatic
scales were hydrolyzed by means of 12 N per-
chloric acid (30) and 6 N hydrochloric acid (31).
Quantitative estimations of the nucleic acid
bases so obtained were carried out following
their separation by paper chromatography.
These experiments failed to show any excess of
uracil; adenine and guanine were present in
approximately equal amounts with smaller
quantities of cytosine and thymine.
It is possible that the presence of uracil may
be unrelated to nucleic acid catabolism and be
derived from some other source, such as uridine
diphosphoglucose (1). The latter possibility is
worthy of further study since all the components
of the uridine compounds essential for the forma-
tion of mueopolysaccharides—viz. pentose,
phosphate, hexosamine and uronic acid, in addi-
tion to uracil, are increased in psoriatie scales.
The presence of a substance in callus, absorb-
ing strongly in the ultraviolet range 260 to 280
m was first reported by Wheatley (1). As indi-
cated above, this unknown compound is also
present in normal stratum corneum and certain
hyperkeratotic conditions. This substance can-
not be identified as any known nucleic acid
derivative; it is possible as Wheatley (1) points
out, that it may be unrelated to nucleoprotein
catabolism and be derived from some other
source. The unknown compound possesses some
of the characteristics of urocanic acid, which is
known to occur in normal stratum corneum
disjunctum (32) and in the barrier layer of
human epidermis (12). The results of the experi-
ments outlined in this paper however, suggest
that the unknown compound is not urocanic
acid, but the possibility that it might be a
uroeanic acid derivative, could not be ruled out.
Further work is in progress to establish the
identity of the unknown substance.
One of the most interesting observations
regarding the unknown substance is that it is
usually absent from psoriatic scales. Only two
specimens among 30 cases of psoriasis contained
the unknown substance. In the first of these,
the horny material analyzed had separated as
large casts from the hands and feet following
keratolytic therapy. Biochemically this material
had the characteristics of both callus and psori-
atic scale, for in addition to the unknown com-
pound, uracil was also detected, and both the
RNA and DNA were significantly increased. In
the second case scales were collected for 12
months from small psoriatic lesions of the elbows;
it is possible that a small amount of normal
stratum corneum was included in the specimens
analyzed and this would account for the presence
of the unknown substance. It would be of interest
to examine further specimens from cases of
chronic localized psoriasis in which the scales
have been retained for long periods of time. The
unknown compound seems to be present when-
ever there is delay in the normal exfoliation of
the skin surface, and keratin is retained. In
psoriasis, the rate of keratinization is greatly
accelerated and separation of the scales occurs
so rapidly that the unknown substance may
not have time to accumulate in sufficiently large
amounts to be detected.
The finding of the unknown substance in a few
cases of other parakeratotic disorders, such as
seborrheic dermatitis and exfoliative dermatitis
is due to the fact that the scales were removed
together with varying amounts of normal horny
layer. The impression was obtained that in
seborrheie dermatitis entering a more chronic
stage, the amount of the unknown substance
increased, and the highest concentration was
present in material which contained a high
percentage of dandruff flakes (seborrhea sieca).
SUMMARY
1. The nucleic acid contents of psoriatic and
other pathological scales have been determined
and compared with normal stratum corneum.
2. In parakeratotie disorders, the RNA and
DNA were significantly increased; in predom-
inantly hyperkeratotic conditions, the amounts
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of nucleic acids were the same as in the normal
stratum corneum.
3. Aqueous extracts of normal stratum cor-
neum and pathological scales were analyzed for
the presence of nucleic acid eatabolites. In
agreement with previous authors, increased
amounts of nucleic acid decomposition products
were found in the aqueous extraets of psoriatie
scales. Similar, but less marked, increases in
these substances were detected in pityriasis
rubra pilaris, seborrheic dermatitis and exfolia-
tive dermatitis.
4. The presence of an unknown substance in
aqueous extracts of Callus, as reported by
previous workers, was confirmed. This substance
was also detected in normal stratum corneum,
ichthyosis vulgaris and ichthyosiform erythro-
derma.
5. Attempts to identify this unknown sub-
stance are discussed.
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